Near-source observations of five M 3.8-5.2 earthquakes near Ridgecrest, California are consistent with the presence of a seismic nucleation phase. These earthquakes start abruptly, but then slow or stop before rapidly growing again toward their maximum rate of moment release.
Introduction
Both theory and laboratory simulations of earthquakes propose that a fault must slide stably within a finite nucleation zone before dynamic rupture can occur [e.g., Dieterich, 1979; Das and Scholz, 1982] . Such slow deformation, however, has proven to be exceedingly difficult to detect, and the most reliable deformation observations can only bound the pre-earthquake moment release to be no more than about 0.2-2% of the seismic moment [e.g., Johnston et al., 1994 ].
An alternative approach to studying the aseismic earthquake nucleation process examines the initial seismic motions during the high-speed rupture for evidence of processes that prepare the fault for failure. Near-source recordings of earthquakes made on high-sensitivity and wide dynamic range digital instruments with strictly causal response show that the dynamic motion starts suddenly, but with an interval of relatively weak motion we have called the seismic nucleation phase [Ellsworth and Beroza, 1995; Beroza and Ellsworth, 1996] . This dynamic phase contains on average 0.5% of the total moment, but lasts on average for about 1/6 of the duration of the remainder of the earthquake. The seismic moment rate of the earthquake typically slows during the seismic nucleation phase before increasing rapidly (breakaway phase), as the event grows toward its maximum rate of moment release. In this paper, we examine initial seismic moment rate of five of the largest Ridgecrest events with near-source data, and demonstrate that these earthquakes begin with the same type of seismic nucleation phase we have previously documented, as described above. Analysis of the initial P-wave for Ridgecrest earthquakes is complicated by several factors that we have previously been careful to avoid.
Ridgecrest Earthquakes and
Site conditions at both RGC and RC1 are poor, with about 1.6 km of low Q sediments beneath the recording sites, leading to strong attenuation of the seismograms [Hough, 1997] 
Results
The initial P-wave arrivals for both the M • 4 and M -• 2 events recorded at RC1 (Figure 2 ) are impulsive.
The displacement exceeds 0.1 micron within 0.01-0.03 seconds in all cases. The pulse shapes for the M • 2 events are quite simple, and rise to their peak values without any complexity or delay. In contrast, the M • 4 events all display a local maximum near their beginning before rising to their peak value. This is precisely the behavior that we have named the seismic nucleation phase. Because the pulse shapes for the M 2 events lack large secondary arrivals, it is likely that the complexity apparent at the beginning of the four larger events is a source effect and not a path effect. This conclusion can be tested by removing the path effects by deconvolving suitable EGF from the original seismograms. (Figure 3) 
Moment rate functions obtained by deconvolution

